The nuclear properties of the low lying states of even isotopes of Ca, Ti, Cr, and Fe are calculated in the framework of the broken pair approximation. The broken pair approximation configuration space for an even number of identical valence nucleons includes all the seniority (v) 
I. INTRODUCTIGN
Right from the time the shell model (SM) was established as the most basic model in nuclear structure, the nuclei in the 2p 1f region hav-e been the focus of attention for various theoretical investigations based on the practical assumption of a Ca inert core within the domain of the shell model. The complexities arising due to the large number of valence particles outside the Ca core have hindered most of such theoretical attempts.
Only very recently some calculations in the framework of the projected Hartree-Fock (PHF), ' (2) ,(4r, 6' Figure 6 shows that few levels around 3 MeV appearing in the observed spectra (expt) (Fig. 8 ) with e"' =1.5e (TBT I") along with the corresponding results with e"' = 1.0e (TBT Ia). Fig. 8 Fig. 12 . Furthermore, the comparison of TBT I and MTBT I spectra (Fig. 12) with the TB spectrum of Ti (Fig. 6) clearly shows the importance of the neutron excitations not considered in the BPA calculation ( Ti) where Ca is assumed to be an inert core.
It is revealed in
apparent from Fig. 13 that the shift in both the TBT I and the MTBT I spectra is of the same order ( -1.7 MeV), which is significantly large.
Clearly, the changes in the calculated spectrum caused by using the modified matrix elements cannot be regarded as an improvement in the results.
Therefore, it appears that for this (N =26) nucleus in particular, the neglected configurations are important.
The excitation energies of Cr, shown in Fig.   13 It is revealed in Fig. 13 (Table V) and the BPA result (TB) with respect to the Ca core (Table IV) helps in realizing the effects of f7/2 shell closure. 
